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1
APPARATUS WITH A ROTATING BODY

BACKGROUND OF THE INVENTION AND
RELATED ART STATEMEN'T

This mvention relates to an improvement of an apparatus
with a rotating body, typically, an apparatus that i1s used as a
storage utility, to be 1nstalled 1nside the cabin of an automo-
bile, aircrait, ship, railroad car, or the like.

As a hook apparatus that 1s provided inside a passenger
vehicle, there 1s one which biases a hook member combined
onto a case to be capable of rotation to be drawn 1nto the case
by a biasing means, and has a shock-absorbing means which
damps the rotation of this hook member 1nto the case. (Patent
Document 1: Japanese Unexamined Patent Publication No.
2006-35994). In such apparatus, when the hook member 1s
rotationally operated from inside the case up to a position
where an article can be hooked, because the rotation of the
hook member 1nto the case 1s slowed by the shock-absorbing,
means, 1t 1s possible to hook the article on this hook member
betfore the hook member 1s drawn 1nto the case.

The main subject which this invention attempts to solve 1s
to improve the convenience of use of this kind of apparatus,
which has a rotating body such as the hook member of said
hook apparatus which 1s combined onto a supporting body
such as the case of said hook apparatus to be capable of
rotation, and 1s constituted so as to bias this rotating body on
the side of the deployed position toward the direction of
causing return rotation to the standard position.

Further objects and advantages of the mmvention will be
apparent from the following description of the invention.

SUMMARY OF THE INVENTION

In order to accomplish the atorementioned objects, in this
invention, according to a first aspect of the invention, the
apparatus with a rotating body 1s made as an apparatus with a
rotating body, which 1s combined onto a supporting body to
be capable of rotational movement at least spanning between
a standard position and a deployed position, and 1s constituted
such that utilization of the rotating body or the supporting
body 1s enabled 1n this deployed position. And, 1t1s made such
that a biasing force in the direction of causing return rota-
tional movement to the standard position 1s applied to the
rotating body when on the side of the deployed p051t1011

It has a speed switching means which makes difference
between the speed of rotational movement from the deployed
position to a prescribed intermediate position and the speed of
rotational movement from this prescribed intermediate posi-
tion to the standard position in the return rotational movement
of this rotating body.

After the rotating body 1s rotationally operated up to the
deployed position, and when this operation 1s stopped, the
rotating body starts return rotational movement toward the
standard position by said biasing force, but the speed of that
rotational movement for example can be made slow up to a
prescribed intermediate position, and it can be made faster
than this from the prescribed intermediate position. By this,
while the rotating body 1s being rotationally moved slowly, it
1s possible to support something on this rotating body, or to
place something 1nside the supporting body or take some-
thing out from the supporting body. It can be made such that
when something was placed inside the rotating body as pre-
viously mentioned, the rotational return of the rotating body
1s stopped by this, and when this support i1s stopped the
rotating body 1s forcefully rotationally returned up to the
standard position by said impulsion.
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It may also be that said speed switching means 1s made as
one having a gear on the side of a damping means, 1ts rotation
being subject to the action of the damping force of the damp-
ing means, and a gear on the side of the rotating body which
engages with this gear on the side of the damping means, and
it 1s made such that the speed transmission ratio of both gears
changes between before and after the return rotational move-
ment of the rotating body reaches the prescribed intermediate
position. When 1t 1s made as such, it can be made such that the
return rotational movement of the rotating body by said
impulsion becomes faster up to the prescribed intermediate
position, or becomes slower up to the prescribed intermediate
position, by such speed switching means.

It may also be that said gear on the side of the rotating body
has a large gear part and a small gear part sharing a single axis
of rotation at different positions in the axial direction. The
gear on the side of the damping means has a large gear part
and a small gear part sharing a single axis of rotation at
different positions 1n the axial direction. And, 1t 1s made such
that before the return rotational movement of the rotating
body reaches the prescribed position, the large gear part of the
gear on the side of the rotating body engages with the small
gear part of the gear on the side of the damping means. After
the return rotational movement of the rotating body reaches
the prescribed intermediate position, the small gear part of the
gear on the side of the rotating body engages with the large
gear part of the gear on the side of the damping means.

When it 1s made as such, betfore the return rotational move-
ment of the rotating body reaches the prescribed intermediate
position, 1t 1s made such that the large gear part of the gear on
the side of the rotating body engages with the small gear part
of the gear on the side of the damping means and the small
gear part of the gear on the side of the rotating body does not
engage with the large gear part of the gear on the side of the
damping means, whereby the rotation of the gear on the side
of the rotating body 1s accelerated and 1t 1s transmitted to the
gear on the side of the damping means and the damping force
of the damping means applied to the rotating body 1is
increased. On the other hand, after the return rotational move-
ment of the rotating body reaches the prescribed intermediate
position, 1t 1s made such that the small gear part of the gear on
the side of the rotating body engages with the large gear part
of the gear on the side of the damping means and the large
gear part of the gear on the side of the rotating body does not
engage with the small gear of the gear on the side of the
damping means, whereby the rotation of the gear on the side
of the rotating body 1s decelerated and it 1s transmitted to the
gear on the side of the damping means and the damping force

of the damping means applied to the rotating body 1is
decreased. Thus, 1t can be made such that the return rotational
movement of the rotating body becomes slower up to the
prescribed intermediate position and becomes faster when
passing the prescribed intermediate position.

It may also be that said speed switching means 1s made as
one havmg one or two or more gears on the side of the
C ampmg means, 1ts rotation being subject to the action of the
damping force of the damping means, and gears on the side of
the rotating body which correspond to and engage with these
gears on the side of the damping means. And, 1t 1s made such
that the number of gears on the side of the rotating body that
engage with the gears on the side of the damping means
changes between before and after the return rotational move-
ment of the rotating body reaches the prescribed intermediate
position, that 1s, 1t 1s made such that what was one up to then
becomes zero or 1s increased or decreased.
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Also when 1t 1s made as such, 1t 1s possible to change the
speed of return rotational movement of the rotating body
between before and after 1t reaches the prescribed intermedi-
ate position.

Itmay also be that 1t has two or more damping means which
are linked to the respective gears on the side of the damping
means, and 1t 1s made such that the rotational movement of the
rotating body also 1s controlled by the gears on the side of the
rotating body which correspond respectively to these gears on
the side of the damping means, and the damping force of each
damping means 1s made different.

When 1t 1s made as such, 1t 1s possible to change more
markedly the speed of return rotational movement of the
rotating body between before and after 1t reaches the pre-
scribed intermediate position.

Also, 1 order to accomplish the aforementioned objects, 1n
this invention, according to a second aspect of the mvention,
the apparatus having a rotating body 1s made as an apparatus
having a rotating body, which 1s combined onto a supporting
body to be capable of rotational movement at least spanning,
between a standard position and a deployed position, and
being constituted such that utilization of the rotating body or
the supporting body 1s enabled 1n this deployed position.
Further, 1t 1s made such that a biasing force 1n the direction of
causing return rotational movement to the standard position is
applied to the rotating body when not 1n the standard po sition.
And, 1t has a speed switching means which makes difference
between the speed of rotational movement from the deployed
position to a prescribed intermediate position and the speed of
rotational movement from this prescribed intermediate posi-
tion to the standard position in the return rotational movement
of this rotating body.

After the rotating body 1s rotationally operated up to the
deployed position, and when this operation 1s stopped, the
rotating body starts return rotational movement toward the
standard position by said biasing force, but the speed of that
rotational movement for example can be made slow up to a
prescribed intermediate position, and 1t can be made faster
than this from the prescribed intermediate position. By this,
while the rotating body 1s being rotationally moved slowly, it
1s possible to support something on this rotating body, or to
place something inside the supporting body or take some-
thing out from the supporting body. It can be made such that
when something was placed inside the rotating body as pre-
viously mentioned, the rotational return of the rotating body
1s stopped by this, and when this support i1s stopped the
rotating body 1s forcefully rotationally returned up to the
standard position by said impulsion.

It the speed switching means of the apparatus having a
rotating body according to the second aspect of the invention
1s constituted by an auxiliary biasing means which changes
the direction of impulsion of this rotating body between
before and after the rotational movement of the rotating body
reaches the prescribed intermediate position, then 1t can be
made such that the return rotational movement of the rotating
body by said impulsion becomes faster up to the prescribed
intermediate position, or becomes slower up to the prescribed
intermediate position, by such auxiliary biasing means.

Also, if the apparatus having a rotating body according to
the second aspect of the invention 1s given a damping means
which applies damping force to the rotational movement of
the rotating body, then 1t 1s possible to regularly apply damp-
ing force to the rotational movement of the rotating body, that
1s, 1t 1s possible to accomplish the return rotational movement
of the rotating body from said deployed position to said
prescribed intermediate position slowly at one more level.
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According to the apparatus pertaining to this invention, 1t 1s
possible to make difference 1n the speed of rotational move-
ment of the rotating body before and after a prescribed inter-
mediate position 1n the return rotational movement from the
deployed position to the standard position, and by using this
it 1s possible to hook something on the rotating body, as well
as to create space for utilizing the inside of the supporting
body, and 1t 1s possible to improve the convenience of use of
the storage utility.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of the apparatus
according to a first embodiment;

FIG. 2 1s a sectional side view thereol showing a state
before a return rotational movement of a rotating body
reaches a prescribed position;

FIG. 3 1s a sectional side view thereol showing a state after
the return rotational movement of the rotating body reaches
the prescribed intermediate position;

FI1G. 4 15 a sectional side view thereof showing a state when
the rotating body reaches a standard position;

FIG. 5 1s an exploded perspective view of the apparatus
according to a second embodiment;

FIG. 6 1s a sectional side view thereof according to the
second embodiment showing a state when the rotating body 1s
in a deployed position;

FIG. 7 1s a sectional side view thereof according to the
second embodiment showing a state when the rotating body 1s
in a standard position;

FIG. 8 1s an another sectional side view thereol according
to the second embodiment showing a state when the rotating
body 1s 1n a standard position;

FIG. 9 1s an exploded perspective view of an apparatus
according to a third embodiment;

FIG. 10 1s a sectional side view thereof according to the
third embodiment showing a state when the rotating body 1s in
the standard position;

FIG. 11 1s a sectional side view thereof according to the
third embodiment showing a state when an auxiliary slider 1s
moved backward;

FIG. 12 1s a sectional side view thereof according to the
third embodiment showing a state when a shider 1s moved
backward by further pushing;

FIG. 13 1s a sectional side view thereof according to the
third embodiment showing a state immediately after stopping,
the pushing 1n from the state 1n FIG. 12;

FIG. 14 1s a sectional side view thereof according to the

third embodiment showing a state when the slider 1s moved
forward by the bias force of a bias means from the state 1n
FIG. 13;

FIG. 15 1s an exploded perspective view of an apparatus
according to a fourth embodiment;

FIG. 16 1s a sectional side view thereof according to the
fourth embodiment showing a state when the rotating body 1s
in the deployed position;

FIG. 17 1s a sectional side view thereof according to the
fourth embodiment showing a state when the rotating body 1s
in the prescribed mtermediate position;

FIG. 18 1s a sectional side view thereof according to the
fourth embodiment showing a state when the rotating body 1s
in the standard position;

FIG. 19 1s a front view of apparatus according to the fourth
embodiment;

FIG. 20 1s a sectional view taken along line 20-20 1n FIG.
19; and

FIG. 21 1s a graph showing change of biasing forces of
springs 43, 44a.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Preferred embodiments of the apparatus having a rotating,
body constituted to be applied to the present invention are
explained with reference to FIG. 1 to FIG. 21.

The apparatus according to the embodiments has a rotating,
body M combined onto a supporting body C to be capable of
rotational movement, and 1t has a biasing means which
applies a biasing force on this rotating body M toward a
standard position when the rotating body M 1s in a deployed
position or the rotating body M 1s not 1n the standard position.
In the 1llustrated examples, such apparatus 1s used as a storage
utility installed inside the cabin of an automobile, aircratt,
ship, railroad car, or the like.

Such an apparatus comprises a supporting body C, and a
rotating body M which 1s combined onto this supporting body
C to be capable of rotational movement at least spanning
between a standard position and a deployed position. Also, 1t
1s constituted such that utilization of the rotating body M or
the supporting body C 1s enabled in this deployed position.

Concretely, such apparatus 1s provided inside the cabin of
an automobile, or the like, with the supporting body C for
example being fixed to the side of an inner wall 1nside this
cabin. Utilization of the rotating body M in the deployed
position 1s accomplished such as by supporting something,
with the rotating body M 1n the deployed position. Also,
utilization of the supporting body C 1n said deployed position
1s accomplished by placing something 1nside the supporting
body C or taking out something held inside the supporting
body C when the rotating body M 1s 1n the deployed position.
More concretely, for example, when the rotating body M 1s
constituted as a hook body, 1t 1s possible to hook an object of
hooking on the hook body serving as the rotating body M
when 1n the deployed position and to support this object of
hooking with this hook body. Also, for example, when the
rotating body M 1s constituted as a lid body which closes an
opening of the supporting body C when in the standard posi-
tion and opens this opening when 1n the deployed position, 1t
1s possible to place an object of storage inside the supporting
body C serving as a storing body, and to take out a placed
object of storage, through the opening which 1s opened 1n the
state when the lid serving as the rotating body M was rota-
tionally moved to the deployed position.

Also, 1t 1s made such that a biasing force in the direction of
causing return rotational movement to the standard position is
applied to the rotating body M when on the side of the
deployed position of such apparatus, and such apparatus 1s
provided with a speed switching means which makes differ-
ence between the speed of rotational movement from the
deployed position to a prescribed intermediate position and
the speed of rotational movement from this prescribed inter-
mediate position to the standard position in the return rota-
tional movement of this rotating body M.

After the rotating body M 1s rotationally operated up to the
deployed position, and when this operation 1s stopped, the
rotating body M starts return rotational movement toward the
standard position by said biasing force, but the speed of that
rotational movement for example can be made slow up to a
prescribed intermediate position, and 1t can be made faster
than this from the prescribed mtermediate position. By this,
while the rotating body M 1s being rotationally moved slowly,
it 15 possible to support something on this rotating body M, or
to place something inside the supporting body C or take
something out from the supporting body C. It can be made
such that when something was placed inside the rotating body
M as previously mentioned, the rotational return of the rotat-
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6

ing body M 1s stopped by this, and when this support is
stopped, the rotating body M 1s forcefully rotationally
returned up to the standard position by said impulsion.

First Embodiment

FIG. 1 to FIG. 4 show an example when said rotating body
M 1s made as a hook body 11 and said supporting body C is
made as a case body 10 for holding this hook body 11 1n the
standard position. FIG. 1 shows 1ts constituent parts disas-
sembled, FIG. 2 shows the state when the rotating body M 1s
in the deployed position, FIG. 3 shows the state when the
rotating body M was return rotated somewhat from the
deployed position toward the standard position by a biasing
means 14 which 1s shown 1in FIG. 1, and FIG. 4 shows the state
when the rotating body M 1s 1n the standard position.

In this example, the case body 10 serving as the supporting
body C 1s constituted such that it has a box shape with the
front face opened and the open edges of this opening 10q
formed 1n a roughly parallelepiped shape being long 1n the
vertical direction. The case body 10 has an outer flange 1056
around that opening, and 1t 1s made such that this outer flange
105 1s nserted into an attachment hole formed on the 1nner
wall, or the like, 1inside the cabin of an automobile, or the like
(not shown), up to a position where it 1s hooked 1n this attach-
ment hole, whereby 1t 1s 1nstalled 1n such cabin.

Meanwhile, the hook body 11 serving as the rotating body
M has a width about equal to the width of the opening 10a of
said case body 10, and 1t has a plate-shaped base part 11a
which 1s roughly a rectangle shape having a length made
shorter than the length of this opening 10a, a hook-shaped
part 115 which projects about perpendicularly to one face on
one end side of this plate-shaped base part 11a and the pro-
jecting end 1s bent toward the other end side of this plate-
shaped base part 11a, and a shait bearing part 11¢ which 1s
formed between the one end and the other end on one face of
the plate-shaped base part 11a. The shaft bearing part 11¢ has
through-holes 11e respectively on left and right plate parts
11c and 11c. In this example, from a state 1n which a sleeve
body 12 having a head part 12a was passed through a pass-
through hole 104 formed on one of the left and right side
plates 10c, 10¢ of the case body 10 and was fitted into the
through-hole 11e of the shait bearing part 11¢ of the hook
body 11, a shait 13 1s passed through this sleeve body 12 from
the side of 1ts head part 124, and an E-ring 14 1s fixed to the
end part of this shaft 13 projected outward from the pass-
through hole 104 on the other of the left and right side plates
10c, 10c¢ of the case body 10, whereby the hook body 11 1s
assembled onto the case body 10 to be capable of rotational
movement centered on this shaft 13.

In the standard position, the plate-shaped base part 11a of
the hook body 11 1s positioned on about the same plane as the
outer flange 106 of the case body 10, the other end of the
plate-shaped base part 11a of the hook body 11 1s positioned
near the lower edge of the open edge of the opening 10a of the
case body 10, and the space between one end of the plate-
shaped base part 11a of the hook body 11 and the upper edge
of the open end of the opening 10q of the case body 10 serves
as the open place 15 for operation (FI1G. 4). Such hook body
11 1s made so as to be positioned in this standard position by
a biasing means 14 such as a torsion coil spring. From this
standard position, the hook body 11 1s made so that 1t can be
turn-down rotated about 90 degrees 1n opposition to said
biasing means 14 by operating one end of the hook body 11 so
as to draw 1t out forward using such open place 15. A restrict-
ing part 10f which strikes from underneath the other end of the
hook body 11 thus turn-down rotated 1s formed 1nside the left
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and right side plates 10c¢, 10c¢ of the case body 10 behind the
pass-through hole 10d through which the sleeve body 12 was
passed.

Also, inthis example, the speed switching means has a gear
16 on the side of a damping means, its rotation being subject
to the action of the damping force of the damping means 18,
and a gear 17 on the side of the rotating body which engages
with this gear 16 on the side of the damping means, and 1t 1s
constituted such that the speed transmission ratio of both
gears 16 and 17 1s changed between before and after the return
rotational movement of this rotating body M reaches the
prescribed intermediate position.

In this example, the damping means 18 has a stator body
18a and a rotor body 18b, and 1t 1s constituted as a so-called
rotary damper so as to apply resistance to the rotation of such
rotor body 18b. The application of such resistance to the rotor
body 185 for example can be assured by sealing 1n a viscous
fluid such as silicon o1l inside the stator body 18a. The gear 16
on the side of the damping means 1s provided on the side of the
damping means 18 1n a manner such that the center of rotation
1s fixed on the outside end 18c¢ of such rotor body 185 and the
axis of rotation 1s disposed 1n the left-right direction. In this

example, the damping means 18 1s provided on the case body
10 by fixing the stator body 18a to the outer face of one of the
left and right side plates 10c, 10¢ of the case body 10.

Meanwhile, the gear 17 on the side of the rotating body 1s
formed 1n a position directly beneath the rotating shait of the
gear 16 on the side of the damping means, on the end of a shaft
body 17a assembled by inserting through shait holes 10e
formed respectively on the left and right side plates 10¢, 10c¢
of the case body 10 from the side of one of these left and right
side plates 10¢, 10¢ to be capable of rotational movement.

In this example, the gear 17 on the side of the rotating body
has a large gear part 175 and a small gear part 17¢ sharing a
single axis of rotation at different positions in the axial direc-
tion. The gear 16 on the side of the damping means has a large
gear part 16a and a small gear part 165 sharing a single axis of
rotation at different positions in the axial direction. And, 1t 1s
made such that before the return rotational movement of the
rotating body M reaches the prescribed position, the large
gear part 1756 of the gear 17 on the side of the rotating body
engages with the small gear part 165 of the gear 16 on the side
of the damping means (FIG. 2). After the return rotational
movement of the rotating body M reaches the prescribed
intermediate position, the small gear part 17¢ of the gear 17 on
the side of the rotating body engages with the large gear part
16a of the gear 16 on the side of the damping means (FI1G. 3
to FIG. 4).

Concretely, 1n this example, the gear 17 on the side of the
rotating body 1s provided with one end of said shait body 174
integrally continuing on the gear surface. The small gear part
17 ¢ has teeth around its entire perimeter. On the other hand,
the large gear part 175 1s given teeth on an arc-shaped part of
a fan-shaped body 174 with the pivot side positioned on the
axial side of said shait body. In this example, a gear part 1256
which engages from the front with the small gear 17¢ of the
gear 17 on the side of the rotating body 1s formed on the head
part 12a of said sleeve body 12, and 1t 1s made such that the
rotational movement of the rotating body M and the rotation
of the gear 17 on the side of the rotating body are regularly
linked.

Meanwhile, the small gear part 165 of the gear 16 on the
side of the damping means has teeth around 1ts entire perim-
cter, and the large gear part 16a 1s given teeth on an arc-shaped
part of a fan-shaped body 16¢ with the p1vot side positioned
on the side of the center of rotation of said rotor body 185.

5

10

15

20

25

30

35

40

45

50

55

60

65

8

By such speed switching means, 1t 1s possible to make it
such that the return rotational movement of the rotating body

M by said impulsion becomes faster up to the prescribed
intermediate position or becomes slower up to the prescribed
intermediate position.

In this example, 1n particular, before the return rotational
movement of the rotating body M reaches the prescribed
intermediate position, it 1s made such that the large gear part
175 of the gear 17 on the side of the rotating body 1s made to
engage with the small gear part 165 of the gear 16 on the side
of the damping means and the small gear part 17¢ of the gear
17 on the side of the rotating body 1s not made to engage with
the large gear part 16a of the gear 16 on the side of the
damping means, whereby the rotation of the gear 17 on the
side of the rotating body 1s accelerated and 1t 1s transmitted to
the gear 16 on the side of the damping means and the damping
force of the damping means 18 applied to the rotating body M
1s 1ncreased. On the other hand, after the return rotational
movement of the rotating body M reaches the prescribed
intermediate position, it 1s made such that the small gear part
17¢ of the gear 17 on the side of the rotating body 1s made to
engage with the large gear part 16a of the gear 16 on the side
of the damping means and the large gear part 175 of the gear
17 on the side of the rotating body 1s not made to engage with
the small gear 165 of the gear 16 on the side of the damping
means, whereby the rotation of the gear 17 on the side of the
rotating body 1s decelerated and 1t 1s transmitted to the gear 16
on the side of the damping means and the damping force of
the damping means 18 applied to the rotating body M 1s
decreased. That 1s, 1n this example, 1t 1s made such that the
return rotational movement of the rotating body M becomes
slower up to the prescribed intermediate position and
becomes faster when passing the prescribed intermediate
position.

Second Embodiment

FIG. 5 to FIG. 8 show an example when said rotating body
M 1s made as a hook body 21 and said supporting body C is
made as a case body 20 for holding this hook body 21 1n the
standard position. FIG. 5 shows 1its constituent parts disas-
sembled, FIG. 6 shows the state when the rotating body M 1s
in the deployed position, and FIG. 7 and FIG. 8 show the state
when the rotating body M 1s 1n the standard position. FIG. 7
shows the state of engagement between the gear 26 on the side
of the rotating body on the left side 1n FIG. 5 and the gear 25
on the side of the damping means on this side, and FIG. 8
shows the state of engagement between the gear 26 on the side
of the rotating body having a toothless part 26a on the right
side 1n FIG. 5 and the gear 25 on the side of the damping
means on this side.

In this example also, the case body 20 serving as the sup-
porting body C 1s constituted such that it has a box shape with
the front face opened and the open edges of this opening 20a
formed 1n a roughly rectangle shape being long 1n the vertical
direction. The case body 20 has an outer flange 205 around
that opening 20a, and 1t 1s made such that this outer flange 2056
1s 1nserted 1into an attachment hole formed on the inner wall,
or the like, iside the cabin of an automobile, or the like (not
shown), up to a position where 1t 1s hooked 1n this attachment
hole, whereby it 1s 1nstalled 1n such cabin.

Meanwhile, the hook body 21 serving as the rotating body
M has a width about equal to the width of the opening 20a of
said case body 20, and it has a plate-shaped base part 21a
which 1s roughly rectangle shaped having a length made
shorter than the length of this opening 20a, a hook-shaped
part 215 which projects about perpendicularly to one face on
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one end side of this plate-shaped base part 21a and the pro-
jecting end 1s bent toward the other end side of this plate-
shaped base part 21a, and a shait bearing part 21¢ which 1s
formed between the one end and the other end on one face of
the plate-shaped base part 21a. The shait bearing part 21¢ has
through-holes 21e respectively on left and right plate parts
21d, 21d. In this example, a shait 22 1s passed through pass-
through holes 204 formed on the left and right side plates 20c¢,
20¢ of the case body 20 into the through-holes 21e of the shaft
bearing part 21¢ of the hook body 21, whereby the hook body
21 1s assembled onto the case body 20 to be capable of
rotational movement centered on this shaft 22.

In the standard position, the plate-shaped base part 21a of
the hook body 21 1s positioned on about the same plane as the
outer tlange 205 of the case body 20, the other end of the
plate-shaped base part 21a of the hook body 21 1s positioned
near the lower edge of the open edge of the opening 20a of the
case body 20, and the space between one end of the plate-
shaped base part 21a of the hook body 21 and the upper edge
of the open end of the opening 20q of the case body 20 serves
as the open place 23 for operation (FIG. 8). Such hook body
21 1s made so as to be positioned 1n this standard position by
a torsion coil spring 24 serving as the biasing means which 1s
colled around said shaft 22 and has one end of the spring fixed
to the side of the hook body 21 and the other end of the spring
fixed to the side of the case body 20. From this standard
position, the hook body 21 1s made so that it can be turn-down
rotated about 90 degrees 1n opposition to said biasing means
by operating one end of the hook body 21 so as to draw 1t out
forward using such open place 23.

Also, 1n this example, the speed switching means has two
gears 25, 25 on the side of the damping means, its rotation
being subject to the action of the damping force of the damp-
ing means 27, and gears 26 on the side of the rotating body
which correspond to and engage with these gears 25 on the
side of the damping means. Further, 1t 1s made such that the
number of gears 26 on the side of the rotating body that
engage with the gears 25 on the side of the damping means
changes (1ncreases or decreases) between before and after the
return rotational movement of the rotating body M reaches
the prescribed intermediate position.

By this, 1n this example, 1t 1s made such that the speed of the
return rotational movement of the rotating body M can be
changed between belfore and after reaching the prescribed
intermediate position.

Also, 1n this example, two damping means 27 linked
respectively to the gears 235 on the side of the damping means
are provided, and 1t 1s made such that the rotational movement
of the rotating body M also 1s controlled by the gears 26 onthe
side of the rotating body which correspond respectively to
these gears 235 on the side of the damping means, and also the
damping force of each damping means 27 and 27 1s made
different.

By this, 1n this example, 1t 1s made such that the speed of the
return rotational movement of the rotating body M can be
changed more markedly between before and after reaching
the prescribed intermediate position.

Concretely, 1n this example, 1t 1s constituted such that the
respective ledt and right plate parts 21d, 21d constituting the
shaft bearing part 21¢c of the hook body 21 have a semicircular
plate shape following the arc of an imaginary circle centered
on said through-hole 21e. In addition to that, one of such left
and right plate parts 21d, 21d 1s made as a gear 26 on the side
of the rotating body having teeth around the entirety of the
edge of that plate (FI1G. 7), and the other of such left and right
plate parts 21d, 21d 1s made as a gear 26 on the side of the
rotating body having a toothless part 26a with teeth only 1n a
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place on the edge of that plate being positioned below when
the hook body 21 1s 1n the standard position (FIG. 8).

Meanwhile, 1n this example, the two damping means 27
cach have a stator body 274 and a rotor body (not shown), and
it 1s constituted as a so-called rotary damper so as to apply
resistance to the rotation of such rotor body. The application
of such resistance to the rotor body for example can be
assured by sealing 1n a viscous fluid such as silicon o1l 1nside
the stator body 27a. The gear 25 on the side of the damping
means 1s provided on the side of the damping means 27 with
the center of rotation fixed on the outside end of such rotor
body.

In this example, one of the damping means 27 1s provided
on the case body 20 with the stator body 27a fixed to one of
the left and right side plates 20c¢, 20¢ of the case body 20, and
the other of the damping means 27 1s provided on the case
body 20 with the stator body 274 fixed to the other of the left
and right side plates 20c¢, 20¢ of the case body 20, behind the
place of assembly for rotational movement of the hook body
21 on the case body 20.

In addition to that, 1t 1s made such that the damping force of
one of the damping means 27 1s stronger than the damping
force of the other, and moreover that the gear 26 on the side of
the rotating body having the toothless part 26a of the hook
body 21 engages with the gear 25 on the side of the damping
means provided on the damping means 27 having strong
damping force during the period from the deployed position
to the intermediate position, while the other gear on the rotat-
ing side regularly engages with the gear 25 on the side of the
damping means provided on the damping means 27 having
weak damping force.

By this, 1n this example, before the return rotational move-
ment of the rotating body M reaches the prescribed interme-
diate position, the return rotational movement of the rotating
body M 1s made slower by applying the damping forces of the
two damping means 27, 27 simultaneously to the rotating
body M, on the other hand, after the return rotational move-
ment of the rotating body M reaches the prescribed interme-
diate position, the return rotational movement of the rotating
body M 1s made faster by applying only the damping force of
the damping means 27 having weak damping force to the
rotating body M.

Third Embodiment

FI1G. 9 to FIG. 14 show an example when said rotating body
M 1s made as a hook body 31 and said supporting body C is
made as a case body 30 for holding this hook body 31 1n the
standard position. FIG. 9 shows 1ts constituent parts disas-
sembled, F1G. 10 shows the state when the rotating body M 1s
in the standard position, FIG. 11 shows the state when an
auxiliary shider 38 was moved backward by pushing 1n back-
ward the upper side of the rotating body M from the state in
FIG. 10, FIG. 12 shows the state when a slider 35 was moved
backward by further pushing 1n backward the upper side of
the rotating body M from the state in FIG. 11, FIG. 13 shows
the state immediately after stopping this pushmg in from the
state 1n FI1G. 12, and FIG. 14 shows the state when the slider
35 was moved forward by the impulsion of the biasing means
from the state 1n FIG. 13 whereby a linkage gear 36 and a
gear-shaped body 31f of the hook body 31 are again engaged.

In this example also, the case body 30 serving as the sup-
porting body C 1s constituted such that it has a box shape with
the front face opened and the open edges of this opening 30a
formed 1n a roughly rectangle shape being long 1n the vertical
direction. The case body 30 has an outer tlange 305 around
that opening 30a, and it 1s made such that this outer flange 3056
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1s 1nserted 1into an attachment hole formed on the imnner wall,
or the like, mside the cabin of an automobile, or the like (not
shown), up to a position where 1t 1s hooked 1n this attachment
hole, whereby i1t 1s 1nstalled 1n such cabin.

Meanwhile, the hook body 31 serving as the rotating body
M has a plate-shaped base part 31a which 1s roughly rectangle
shaped having a width and length about equal to the width of
the opening 30q of said case body 30, a hook-shaped part 315
which projects about perpendicularly to one face on one end
side of this plate-shaped base part 31a and the projecting end
1s bent toward the other end side of this plate-shaped base part
31a, and a shaft bearing part 31¢ which 1s formed between the
one end and the other end on one face of the plate-shaped base
part 31a. The shaft bearing part 31¢ has through-holes 31e
respectively on left and right plate parts 31d, 31d. In this
example, a shatt 32 1s passed through pass-through holes 304
formed on the left and right side plates 30¢, 30c¢ of the case
body 30 into the through-holes 31e of the shait bearing part
31¢ of the hook body 31, whereby the hook body 31 is
assembled onto the case body 30 to be capable of rotational
movement centered on this shaft 32. In the standard position,
the plate-shaped base part 31a of the hook body 31 is posi-
tioned on about the same plane as the outer tlange 306 of the
case body 30, and 1t 1s made so as to close the opening 30a of
the case body 30 (FIG. 10). Meanwhile, the hook body 31 1s
made so as to be turn-down rotated about 90 degrees forward
from this standard position to be positioned 1n the deployed
position (FIG. 13). A restricting part 30g which strikes from
underneath the other end of the hook body 31 thus turn-down
rotated 1s formed 1nside the leit and right side plates 30c, 30c¢
of the case body 30 and behind the pass-through hole 304
through which said shait 32 was passed.

Also, 1n this example, the speed switching means has two
gears 33, 33 on the side of the damping means, its rotation
being subject to the action of the damping force of the damp-
ing means 39, and gears 34 on the side of the rotating body
which correspond to and engage with these gears 33 on the
side of the damping means. Further, 1t 1s made such that the
number of gears 34 on the side of the rotating body that
engage with the gears 33 on the side of the damping means
changes between before and after the return rotational move-
ment of the rotating body M reaches the prescribed interme-
diate position.

By this, 1n this example, 1t 1s made such that the speed of the
return rotational movement of the rotating body M can be
changed between before and after reaching the prescribed
intermediate position.

In this example, the gear 34 on the side of the rotating body
1s constituted by a rack 34aq formed on a slider 35 to be
described later, also, 1t 1s made such that before the return
rotational movement of the rotating body M reaches the pre-
scribed 1ntermediate position, said rack 34a engages with
cach of the two gears 33, 33 on the side of the damping means,
but after reaching the prescribed intermediate position, nei-
ther rack 34a engages with a gear of the damping means 39,
and after the return rotational movement of the rotating body
M reaches the prescribed intermediate position, the number
of gears 34 on the side of the rotating body that engage with
the gears 33 on the side of the damping means becomes zero.

In this example, 1t 1s made such that the operation of the
hook body 31 serving as the rotating body M 1s controlled by
a slider 35 which 1s supported on the case body 30 to be
capable of sliding movement 1n the forward-backward direc-
tion, a linkage gear 36 which 1s rotationally moved in linkage
with the forward-backward movement of this slider 35, and a
compression coil spring 35g serving as a biasing means
which biases this slider 35 forward.
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The slider 35 has a plate-shaped base 35a, upper side plates
356 which project upward respectively from the left and right
sides of this base 35a, and lower side plates 35¢ which project
downward respectively from the left and right sides of this
base 35a. On the left and right sides of the slider 35, there 1s
respectively formed a slot 35¢ which extends along the for-
ward-backward direction, meanwhile, on the inner faces of
the left and right side plates 30¢, 30¢ of the case body 30, there
1s respectively formed a rail part 30; which extends along the
torward-backward direction opening a gap for recerving the
upper side of the slider 35 between 1t and the celling plate of
the case body 30, and the slider 35 recerves this rail part 30; in
its slot 35¢ and 1s recerved to be capable of forward-backward
movement on the upper side of the case body 30. On the lower
side of the base 35a of this slider 35, there 1s formed a spring
receiving part 35fwhich recerves and supports the front end of
a compression coil spring 35g, the rear end of the spring being
supported on a back plate 30; of the case body 30, and it 1s
made such that the slider 35 is regularly subject to forward
biasing force by this spring 335g.

The linkage gear 36 has a fan-shaped plate shape, and teeth
are provided on 1ts arc-shaped part, and 1t 1s combined onto
the case body 30 to be capable of rotational movement behind
the part of assembly for rotational movement of the hook
body 31 using a shaft 36a with the axial line made to follow
the left-right direction 1n the pivot part. The linkage gear 36 1s
provided respectively on the left and the right. The left and
right plate parts 31d, 31d of the shaft bearing part 31c¢ of the
hook body 31 respectively serve as gear-shaped bodies 31/
having teeth on the edges of those plates. Also, 1 this
example, 1t 1s made such that the gear-shaped body 31/ on the
right side of the hook body 31 1s coupled to the linkage gear
36 on the nght side, and the gear-shaped body 31/ on the leit
side of the hook body 31 1s coupled to the linkage gear 36 on
the left side. Also, 1t 1s made such that the upper sides of the
lett and right linkage gears 36 are taken between the leit and
right lower side plates 35¢ of the slider 35. Pass-through holes
366 are formed respectively on the upper end sides of the lett
and right linkage gears 36, and long holes 354 which extend
long 1n the up-down direction are formed on the front end
sides of the lower side plates 35¢ of the slider 35, and the
slider 35 and the linkage gears 36 are linked by passing a shait
3’7 through the pass-through holes 365 of the left and right
linkage gears 36 and the long holes 354 of the lower side
plates 35¢ of the shider 35. The ends of this shaft 37 are
received 1n through-slots 30e formed on the left and right
sides 30¢, 30¢ of the case body 30 so as to follow the arc of a
circle centered on the shait of the linkage gear 36.

In this example, the turn-down rotation of the hook body 31
toward the deployed position when 1n the standard position 1s
made so as to cause backward movement of the slider 35 in
opposition to the impulsion of said biasing means by means of
the linkage gear 36, whereby such turn-down rotation 1s
stopped, and the state of the hook body 31 1n this standard
position 1s kept stable (FIG. 10). At this time, said shaft 37 1s
at the front end of the through-slot 30e and turther forward
movement of the slider 35 1s stopped.

In this example, a block-shaped auxiliary slider 38 further-
more 1s supported to be capable of forward-backward move-
ment on the slider 35 between the left and right upper side
plates 35b. This auxiliary slider 38 also 1s regularly biased
forward by a compression coil spring 38a serving as an aux-
iliary biasing means, and when the hook body 31 1s 1n the
standard position, 1t projects further forward than the front
end of the upper side plates 355 of the slider 35 and strikes the
hook-shaped part 315 of the hook body 31 1n this standard

position (FI1G. 10), but the biasing force of this auxiliary shider
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38 1s smaller than the biasing force of the slider 35, and the
auxiliary slider 38 does not impede the state of the hook body
31 1n the standard position.

When the upper end side of the hook body 31 in the stan-
dard position 1s pushed in backward, first the hook-shaped
part 315 1s pushed against the front end of the auxiliary slider
38 and 1t1s pushed 1n backward 1n opposition to the impulsion
(FIG. 11), and next, this hook-shaped part 315 1s pushed
against the front end of the upper side plates 355 of the slider
and the slider 35 1s pushed 1n backward in opposition to the
impulsion (release operation/FIG. 12). In the illustrated
example, 1t 1s made such that in the standard position the shaft

377 of the linkage gear 36 1s positioned on the lower end side
of the long hole 35d of the slhider 35, and by said release

operation the gear-shaped body 31/1s rotated in the clockwise
direction 1n FI1G. 10 and the linkage gear 36 engaged with this
1s rotated 1n the counterclockwise direction in FIG. 10, but on
the lower end side of the long hole 354 of the slider 35 there
1s created a space for letting the shait 37 slip 1n the direction
of rotation of the linkage gear 36 at this time, whereby said
counterclockwise rotation of the linkage gear 36 before the
start of backward movement of the slider 35 1s allowed. Also,
because the backward movement of the slider 35 causes rota-
tion of the linkage gear 36 1n the clockwise direction 1n FIG.
11, at this time the need to release the engagement between
the gear-shaped body 31fand the linkage gear 36 arises. In the
illustrated example, said through-slot 30e 1s constituted such

that the slot width 1s made wider going from its ear end 30¢'
to 1ts front end, whereby simultaneously with the pushing-in

of the slider 35, the shatt 36a of the linkage gear 36 1s moved
from the front end 30/ of the shaft hole 30/1o the rear end and
the engagement between the gear-shaped body 317 and the
linkage gear 36 i1s released, allowing said backward move-
ment of the slider 35. In this example, when the slider 35 1s
moved backward as previously mentioned, it 1s made such
that a rack 34a to be described later of the slider 35 and the
gear 33 on the side of the damping means engage. By this
engagement, the slider 35 1s not immediately moved forward
by the impulsion even though the pushing-in of the hook body
31 1s stopped, theretore when the pushing-1n of the hook body
31 1s stopped the tront end side of the hook body 31 1s pushed
forward by the auxiliary slider 38 which 1s moved forward by
the impulsion, the hook body 31 passes the standard position
and further passes the prescribed intermediate position and 1s
turn-down rotated up to the deployed position (FIG. 13).
From this state, when the slider 35 1s moved forward up to the
position where the shaft 36a of the linkage gear 36 1s posi-
tioned at the front end of the shatt hole 307, the linkage gear 36
and the gear-shaped body 31/ of the hook body 31 are again
engaged (FIG. 14), and the hook body 31 in the deployed
position 1s further turn-down rotated toward the standard
position by the slider 35 which 1s moved forward by the
impulsion.

In this example, a rack 34a serving as the gear 34 on the
side of the rotating body having teeth on the upper part 1s
formed so as to continue along the front-back direction
respectively on each outside of the left and right upper side
plates 355, being base parts of the upper side plates 3556 of the
slider 35.

Meanwhile, 1n this example, two damping means 39, 39
have a stator body 394 and a rotor body not illustrated, and
they are constituted as so-called rotary dampers constituted
so as to apply resistance to the rotation of such rotor bodies.
The application of such resistance to the rotor body for
example can be assured by sealing in a viscous fluid such as
s1licon o1l inside the stator body. The gear 33 on the side of the
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damping means 1s provided on the side of the damping means
39 with the center of rotation fixed on the outside end of such
rotor body.

In this example, one of the damping means 39 1s provided
on the case body 30 with the stator body 39q fixed on one of
the lett and right side plates 30c¢, 30¢ of the case body 30 such
that the gear 33 on the side of the damping means 15 posi-
tioned 1nside the case body 30, and the other of the damping
means 39 1s provided on the case body 30 with the stator body
39q fixed on the other of the left and right side plates 30¢, 30c¢
of the case body 30 such that the gear 33 on the side of the
damping means 1s positioned inside the case body 30. Also, 1t
1s made such that the rack 34a on the right side of the shider 35
engages with the lower end of the gear 33 on the side of the
damping means on the right side while the hook body 31 1s
return rotated from the deployed position to the prescribed
intermediate position, and the rack 34a on the left side of the
slider 35 engages with the lower end of the gear 33 on the side
of the damping means on the left side while the hook body 31
1s return rotated from the deployed position to the prescribed
intermediate position. The entire length of the rack 34a of the
slider 33 1s shorter than the dimension of movement of the

slider 35, and it 1s made such that after the hook body 31

reaches the prescribed intermediate position, the place of the
slider 35 where there 1s no rack 34a 1s positioned beneath the
lower end of the gear 33 on the side of the damping means.

By this, 1n this example, before the return rotational move-
ment of the rotating body M reaches the prescribed interme-
diate position, the return rotational movement of the rotating
body M 1s made slower by applying the damping forces of the
two damping means 39, 39 simultaneously to the rotating
body M, on the other hand, after the return rotational move-
ment of the rotating body M reaches the prescribed interme-
diate position, the return rotational movement of the rotating
body M 1s made faster by making 1t such that neither damping
force of the two damping means 39, 39 1s applied to the
rotating body M.

Fourth Embodiment

FIG. 15 to FIG. 20 show an example when said rotating,
body M 1s made as a hook body 41 and said supporting body
C 1s made as a case body 40 for holding this hook body 41 1n
the standard position. FIG. 15 shows 1ts constituent parts
disassembled, and FIG. 16, FIG. 17, and FIG. 18 show the
apparatus pertaining to this fourth example in sectional view,
in the state when the rotating body M 1s 1n the deployed
position, the state when the rotating body M 1s in the pre-
scribed imntermediate position, and the state when the rotating
body M 1s 1 the standard position, respectively. FIG. 19
shows the apparatus according to the fourth embodiment 1n
the condition viewed from the front, and FIG. 20 shows this in
sectional view at a different position from FIG. 15 to FIG. 17.
Also, FIGS. 21(a), 21(b), 21(c) show models of the change of
the biasing forces (FI1G. 21(a) and FIG. 21(¢)), and the change
ol a composite biasing force (FI1G. 21(5)), of two torsion coil
springs 43, 44a constituting the apparatus according to the
fourth embodiment.

In this example, the case body 40 serving as the supporting
body C 1s constituted such that it has a box shape with the
front face opened and the open edges of this opening 40q
formed 1n a roughly rectangle shape being long 1n the vertical
direction. The case body 40 has an outer tlange 405 around
that opening 404, and it 1s made such that this outer flange 4056
1s 1nserted 1into an attachment hole formed on the inner wall,
or the like, inside the cabin of an automobile, or the like (not
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shown), up to a position where 1t 1s hooked 1n this attachment
hole, whereby i1t 1s 1nstalled 1n such cabin.

Meanwhile, the hook body 41 serving as the rotating body
M has a width about equal to the width of the opening 40a of
said case body 40, and it has a plate-shaped base part 41a
which 1s roughly rectangle shaped having a length made
shorter than the length of this opening 40a, a hook-shaped
part 415 which projects about perpendicularly to one face on
one end side of this plate-shaped base part 41a and the pro-
jecting end 1s bent toward the other end side of this plate-
shaped base part 41a, and a shait bearing part 41¢ which 1s
formed between the one end and the other end on one face of
the plate-shaped base part 41a. The shatt bearing part 41¢ has
through-holes 41e respectively on left and right plate parts
41d, 41d. In the 1llustrated example, such left and right plate
parts 41d, 41d respectively are constituted such that they have
an about circular shape with the edge part other than the place
of coupling with the plate-shape base part 41a bent into an arc
shape. Also, a shatt 42 1s passed through pass-through holes
40i formed on the left and right side plates 41d, 41d of the case
body 40 into the through-holes 41e of the shait bearing part
41c¢ of the hook body 41, whereby the hook body 41 1is
assembled onto the case body 40 to be capable of rotational
movement centered on this shaft 42.

In the standard position, the plate-shaped base part 41a of
the hook body 41 1s positioned on about the same plane as the
outer flange 405 of the case body 40, and 1t 1s made such that
the opening of this case body 1s closed by the hook body (FIG.
18).

Such hook body 41 1s made so as to be positioned 1n this
standard position by a torsion coil spring 43, having the shaift
42 between the left and right plate parts 414, 414 of the hook
body 41 passed through the spring coil part 43a, and having
one end 435 of the spring fixed to the side of this hook body
41 and the other end 43¢ of the spring fixed to the case body
40, and by a torsion coil spring 44a of an auxiliary biasing
means 44 to be described later. In the 1llustrated example, the
case 40 has a horizontal partitioning plate 40¢ 1nside thereof
which divides the case body 40 1nto two parts, and a vertical
blind plate 404 positioned between said left and right plate
parts 41d, 41d extending downward from the other end of this
horizontal partitioning plate 40¢ facing the side of the open-
ing 40a. Said shait 42 1s positioned behind this blind plate
40d. Also, between the lower end of the blind plate 404 and
the bottom plate 40e of the case body 40, there 1s formed a
lead-in gap 40/, which allows rotational movement of the
hook body 41 to the deployed position, on the other end side
of the plate-shaped base part 41a of this hook body 41. Also,
in the standard position the hook-shaped part 415 of the hook
body 41 1s made so as to be taken into the space above the
partitioning plate 40c. Also, on the front face o the blind plate
404, there 1s attached a cushion body 40g which 1s hit by one
fact of the plate-shaped base part 41a of the hook body 41
when 1n the standard position. The other end 43¢ of the spring,
of said torsion coil spring 43 1s pushed from underneath
against the back face of such blind plate 404, also, the one end
43b of the spring 1s pushed against the side of one face of the
plate-shaped base part 41a of the hook body 41 at a place
turther below than the shaft 42. On the other face on the other
end side of the plate-shaped base part 41a of the hook body
41, there 1s formed a raised part 41f for operation. In the
illustrated example, 1t 1s made such that the hook body 41 1n
the standard position can be operated to be turn-down rotated
about 90 degrees toward the deployed position by using the
raised part 41f for operation. When the hook body 41 1s
turn-down rotated from the standard position to the deployed
position, the one end 435 of the spring of said torsion coil
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spring 43 1s moved upward and the spring coil part 43a comes
to be elastically deformed, whereby when the hook body 41 15
not 1n the standard position, biasing force 1n the direction of
causing the hook body 41 to be return rotated to the standard
position 1s applied to the hook body 41.

Also, 1n this example, the speed switching means 1s con-
stituted by an auxiliary biasing means 44 which changes the
direction of impulsion on this rotating body M between
betore and after the rotational movement of the rotating body
M reaches the prescribed intermediate position. By this, 1n
this example, 1t can be made such that the return rotational
movement of the rotating body M by said impulsion becomes
faster up to the prescribed intermediate position, or becomes
slower up to the prescribed intermediate position, by such
auxiliary biasing means 44.

In the 1llustrated example, such speed switching means 1s
constituted by a torsion coil spring 44a, with one end 445 of
the spring fixed to one of the left and nght plate parts 414, 414
constituting the shait bearing part 41¢ of the hook body 41,
and the other end 44c¢ of the spring fixed to the case body 40,
and the spring coil part 444 left free. Such torsion coil spring
d4q 15 disposed beneath the partitioning plate 40¢ of the case
body 40 and behind the blind plate 404, and the one end 4456
of the spring 1s pivotally fixed on one of the left and right plate
parts 41d, 414 behind the shaft 42 at about the same level as
the shait 42 when the hook body 41 1s 1n the standard position.
Also, the other end 44c¢ of the spring of such torsion coil
spring 44qa 1s pivotally fixed 1nside a side plate 40/ of the case
body 40 positioned beneath the partitioming plate 40¢ further
back from the one end 44b of the spring. In the 1llustrated
example, such pivotal fixing 1s accomplished by inserting the
bent end of the torsion coil spring 444 in a small hole with the
hole ax1s made to follow the axis of the shait 42. The coil axis
of the spring coil part 444 of such torsion coil spring 44a 1s
made parallel to the axis of the shait 42.

Also, 1n this example, 1t 1s made such that when the hook
body 41 of the rotating body M 1s rotated spanning between
the standard position and the deployed position, the track of
movement of the one end 445 of the spring of such torsion coil
spring 44a comes to follow the arc of an 1imaginary circle
centered on the shait 42, and when the hook body 41 1s 1n the
prescribed intermediate position between the standard posi-
tion and the deployed position, the gap x between the one end
445 of the spring and the other end 44¢ of the spring of such
torsion coil spring 44a becomes narrowest (FIG. 17). Also, 1t
1s made such that when the hook body 41 1s 1n this prescribed
intermediate position, the one end 445 of the spring, the other
end 44c¢ of the spring of such torsion coil spring 44a, and the
axial center of the shaft 42 are positioned on about the same
straight line.

By this, in this example, the biasing force on the hook body
41 becomes a composite (FI1G. 21(b)) of the biasing force of
said torsion coil spring 43 (FIG. 21(a)) which 1s positioned
having said shait 42 passed through the spring coil part 43a,
and the biasing force of said torsion coil spring 44a (FIG.
21(¢)), which has the spring coil part 444 leit free. The biasing
force of former torsion coil spring 43 becomes greater as the
hook body 41 approaches the deployed position (FI1G. 21(a)),
but the biasing force of the latter torsion coil spring 44a
becomes zero when the hook body 41 i1s in the prescribed
intermediate position. On the other hand, as it goes from this
prescribed intermediate position toward the standard posi-
tion, the biasing force toward this standard position 1s made
gradually smaller, and as it goes from this prescribed inter-
mediate position toward the deployed position, the biasing
force toward this deployed position 1s made gradually smaller
(FI1G. 21(c)). Also, the biasing force of the former torsion coil
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spring 43 1s made so as to always become greater than the
biasing force of the latter torsion coil spring 44a which biases
the hook body 41 toward the deployed position when the hook
body 41 1s between the prescribed intermediate position and
the deployed position. (In this FIG. 21, the vertical axis of
cach graph shows the biasing forces of the springs 43, 44a,
and the horizontal axis shows the amount of rotational move-
ment of the hook body 41 from the standard position, and the
amount of rotational movement becomes greater going
toward the right 1n each graph.)

By this, 1n this example, first, the state of the hook body 41
being 1n the standard position 1s kept stable by the two torsion
coil springs 43, 44a. Also, second, up to the prescribed inter-
mediate position, a force of a magnitude to oppose both
impulsions of these two torsion coil springs 43, 44a 1is
required for the hook body 41 to be rotationally operated
toward the deployed position, and from this prescribed inter-
mediate position, the hook body 41 can be rotationally oper-
ated toward the deployed position with the aid of the impul-
s10on of the latter torsion coil spring 44a while opposing only
the impulsion of the former torsion coil spring 43. Also, third,
when the hook body 41 1s left free in the deployed position,
the hook body 41 return rotates slowly while opposing the
impulsion of the latter torsion coil spring 44a while the speed
of rotational movement 1s gradually reduced by as it
approaches the prescribed intermediate position by the
impulsion of the former torsion coil spring 43, and next, from
the prescribed intermediate position, 1t rotationally returns to
the standard position with the speed made faster by both
impulsions of the two torsion coil springs 43, 44a. That 1s, 1n
this example, the function of making the return rotational
movement of the rotating body M by impulsion slower up to
the prescribed mtermediate position can be assured by two
torsion coil springs 43, 44a.

Also, 1n this example, there 1s provided a damping means
45 which regularly applies damping force to the rotational
movement of the hook body 41 serving as the rotating body
M. In the 1llustrated example, such damping means 1s consti-
tuted as one which regularly applies damping force to the

rotation of a pinion 45a which regularly engages with a gear
part 41g being a rack formed on the edge of the other side of
the left and right plate parts 414 and 414 (the side of the left
and right plate parts 41d, 414 where the one end 445 of the
spring of said torsion coil spring 44a 1s not fixed) constituting
the shait bearing part 41¢ of the hook body 41. Concretely,
such damping means 43 has a stator body 456 and a rotor
body (not shown), and it 1s constituted as a so-called rotary
damper constituted so as to apply resistance to the rotation of
such rotor body. The application of such resistance to the rotor
body for example can be assured by sealing 1n a viscous fluid
such as silicon o1l 1nside the stator body 4356. Said pinion 45a
1s provided on the side of such damping means 45 1n a manner
such that the center of rotation 1s fixed on the outer end of such
rotor body and the axis of rotation 1s disposed in the left-right
direction. In this example, such stator body 45 1s fixed to one
of the left and right side plates 40/, 40/ of the case body 40.
By this, in this example, 1t 1s made such that the return rota-
tional movement of the hook body 41 from the deployed
position to the prescribed intermediate position 1s accom-
plished one level more slowly.

The disclosures of Japanese Patent Application No. 2008-
203415, filed on Aug. 6, 2008, and Japanese Patent Applica-
tion No. 2008-100663, filed on Apr. 8, 2008 are incorporated
in the application.

While the invention has been explained with reference to
the specific embodiments of the invention, the explanation 1s
illustrative and the mvention 1s limited only by the appended
claims.
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What 1s claimed 1s:

1. An apparatus comprising:

a supporting body;

a rotating body rotatably situated in the supporting body to
rotate at least between a standard position where the
rotating body 1s retained 1nside the supporting body and
a deployed position where the rotating body projects
outwardly from the supporting body, through an inter-
mediate position;

a gear part attached to the rotating body;

a biasing device attached to the rotating body for applying,
a biasing force to the rotating body in a direction of
returning the rotating body to the standard position;

a damping device fixed to the supporting body, for applying,
a damping force to the rotating body when the rotating
body returns to the standard position;

a speed switching device provided between the damping
device and the rotating body, for changing a rotational
speed of the rotating body from the deployed position to
the mtermediate position different from that from the
intermediate position to the standard position 1n a return
rotational movement of the rotating body;

wherein the speed switching device comprises a first gear
disposed on the damping device for applying the damp-
ing force of the damping device to the rotating body, said
first gear having a first large gear part having a first large
radius of curvature and a first small gear part having a
first small radius of curvature that 1s smaller than the first
large radius of curvature and sharing a single axis of
rotation at different positions 1n an axial direction; and a
second gear disposed on a side of the supporting body,
and engaging the first gear, said second gear having a
second large gear part having a second large radius of
curvature and a second small gear part having a second
small radius of curvature that 1s smaller than the second
large radius of curvature and sharing a single axis of
rotation at different positions 1n the axial direction; and

the gear part engages the second small gear part; the second
large gear part 1s arranged to partly engage the first small
gear part; and the second small gear part 1s arranged to
partly engage the first large gear part.

2. The apparatus according to claim 1, wherein the rotating,
body 1s arranged 1n the supporting body such that the rotating
body 1n the deployed position 1s applied with the biasing force
for rotating the rotating body to the standard position.

3. An apparatus with a rotating body according to claim 1,
wherein the first gear and the second gear are arranged such
that the second large gear part engages the first small gear part
while the second small gear part does not engage the first
large gear part before the return rotational movement of the
rotating body reaches the intermediate position, to accelerate
and transmit rotation of the second gear to the first gear for
increasing the damping force of the damping device applied
to the rotating body; and

the second small gear part engages the first large gear part
while the second large gear part does not engage the first
small gear part after the return rotational movement of
the rotating body reaches the intermediate position, to
decelerate and transmit the rotation of the second gear to
the first gear for decreasing the damping force of the
damping device applied to the rotating body.
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4. An apparatus with a rotating body according to claim 3,
turther comprising a sleeve body immovably disposed 1n the
rotating body and having said gear part.

5. An apparatus with a rotating body according to claim 4,
wherein the first small gear part has teeth around an entire
perimeter thereot, and the first large gear part has teeth on an

arc-shaped part of a fan-shaped body; and the second small
gear part has teeth around an entire perimeter thereof, and the
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second large gear part has teeth on an arc-shaped part of a
fan-shaped body.
6. An apparatus with a rotating body according to claim 1,

wherein the supporting body has an opening, and the rotating
body has a hook part to be able to project from the opening

when used.
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